There have been a number of studies that described a serial of type of teratology occurring in different diatom taxa and that highlight the relation between metal concentration and diatom deformities, but this subject still remain not deeply understood. The present study refers to the effect of metal pollution on the diatom Achnanthidium minutissimum s.l. by describing a new form of teratology. The samples were collected in a mine area, Rosia Montana, from Romania. We observed that, exposed to environmental stress, the frustule of diatom cells appeared altered in several ways, with abnormal forms occurring in different diatom species that presented deformed valve outlines, modifications of the raphe canal system, irregular striation or mixed teratologies. In a particular sampling location where A. minutissimum s.l. was identified as the dominant species, 20.53% of the individuals presented an unreported type of deformity. This kind of teratology affects the cingulum, the valvocopula more exactly, by becoming markedly undulate.
Introduction
Diatoms are unicellular microorganisms with a widespread distribution in world aquatic and terrestrial ecosystems. Their most distinctive characteristic is the presence of a siliceous cell wall called the frustule, composed of two units (the valves) joint by a number of connective bands that constitute the cingulum. This cingulum allows the expansion of the frustule to accommodate the formation of new valves and bands during cell division. During asexual reproduction, new girdle bands are deposited on the cell surface through exocytosis to allow cell expansion (De Sanctis et al., 2016) . Secretion of the first girdle band indicates the beginning of a new cell cycle during which the cell grows by increasing the distance between the valves (Kröger and Wetherbee, 2000) . Silica deposition to form new girdle bands occurs within membrane-bound vesicles (silica deposition vesicles or SDVs) within the protoplast, microfilaments (actin fibers) being also closely associated with forming these structures (Cox, 2011) . Each girdle band is produced in an individual SDV (Kröger and Poulsen, 2007) . Depending on the species, girdle band formation can occur in different phases during cell cycle, either before or after cytokinesis (Lechner and Becker, 2015) . Contrary to valve features, this cingulum has largely been ignored in studies of diatom taxonomy and morphology (Johnson and Rosowski, 1992) .
Apart from natural morphological variation, it has been largely recognized the occurrence of teratological forms in diatom populations, i.e. abnormal cells that differ in shape and/or frustular features. Teratological forms have been defined as non-adaptive phenotypic abnormalities usually involving the outline of valves or their striation pattern (Falasco et al., 2009b) . Mechanisms inducing teratologies are not fully understood, although they may express short-term phenotypic responses, 
Materials and Methods

Results and Discussion
We observed that, exposed to environmental stress, the frustule of diatom cells appeared altered in many ways, with abnormal forms occurring in different diatom species that presented deformed valve outlines, modifications of the raphe canal system (displaced fibulae), irregular striation or mixed teratologies (different types of Zinc is known to produce asymmetrical, abnormal, and bent frustules (Lavoie et al., 2017) , specifically in A. minutissimum (Cantonati et al., 2014) .
Although the Achnanthidium minutissimum complex has been revised several times by many authors, insufficient information on its ecology is available. We suggest a lab experimental approach in order to elucidate the nature of this teratology and interpret its occurrence in diatom populations in environmental terms. 
